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$i \hslash\frac{\partial\phi}{\partial t}=-\frac{\hslash^{2}}{2m}\nabla^{2}\phi+V_{tra\mathrm{p}}\phi+u\mathrm{o}|\phi|^{2}\phi$ (1)
$u_{0}= \frac{4\pi\hslash^{2}a}{m}N$0 $a$ $m$ GPE
1 2 GPE
$i \hslash\frac{\partial\phi}{\partial t}=-\frac{\hslash^{2}}{2m}(\frac{\partial^{2}}{\partial x^{2}}+\frac{\partial^{2}}{\partial y^{2}})\phi+\frac{1}{2}m\omega^{2}(x^{2}+y^{2})\phi+u_{0}|\phi|^{2}\phi$ (2)
$u_{0}=\neg m4\pi\hslash_{\frac{2a}{l}N}$0 2
$N_{0}$ $\text{ }l_{z}=\sqrt{\frac{\hslash}{m\omega}}$ 2
(2) $mgy\phi$ ( y ) ( $g$ ) $l=\sqrt{\frac{\hslash}{m\omega}}$
( )
$t=\omega$t, $x=7’ y’=\#/x,$ $\phi’=l\phi$
(2)
$i \frac{\partial\phi’}{\partial t}=-\frac{1}{2}(\frac{\partial^{2}}{\partial x^{\Omega}}+\frac{\partial^{2}}{\partial y^{2}},)\phi’+\frac{1}{2}(x^{\Omega}+y^{\Omega})\phi’+u_{0}’|\phi’|^{2}\phi’+g’y’\phi$
’ (3)
14
$u_{0}’=4\pi N_{0\ulcorner_{z}^{\text{ }}^{}a}g’=4_{l\omega}$ {
$\phi\}ni=\sqrt{\frac{1}{\pi\Delta}}\mathrm{e}$xp$(- \frac{1}{2\Delta}(x^{\prime 2}+y^{\prime 2}))$ (4)
$(\sqrt{\Delta})$






















$\omegaarrow\omega\Delta$ ( $u_{0}’=4 \pi N\frac{a}{l_{z}}$ $l_{z}$ 2
) GPE
$i \frac{\partial\phi’}{\partial t’}=-\frac{1}{2}(\frac{\partial^{2}}{\partial x^{2}},+\frac{\partial^{2}}{\partial y^{2}},)\phi’+\frac{\Delta^{2}}{2}(x^{\prime 2}+y^{\prime 2})\phi’+u0’|\phi’|^{2}\phi’+g’ y’\phi’$ (9)
$\phi_{ini}’=\sqrt{\frac{1}{\pi}}\exp(-\frac{1}{2}(x^{\prime 2}+y^{2}’))$ (10)
( (9) 2 )
$u_{0}’$
2 grid (9)
Cranck-Nicolson Peaceman-Rachford Alternating Direction Implicit
Method (ADI ) ADI 2
1 $x’-y’$
$y’$ $(0,0)$













































2: $u_{0}’=0,g’=1$ 2 $(\mathrm{a})-(\mathrm{e})t=0.0,1$ .5,3.0, 4.5, 6.0
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deBroglie deBroglie $\lambda’\equiv 72\pi$
$p’$ $p’=V_{\mathrm{m}x}=g’ T_{\max}=$








































$=\ovalbox{\tt\small REJECT}-\Re\Phi \mathrm{K}\theta^{\mathrm{Z}\mathfrak{h}}$ R, $x_{p\mathrm{e}ak}’$
























































$g’$ $\omega$ $l=\sqrt{\frac{\hslash}{m\omega}}\text{ }g’=\delta\omega$
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